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Abstract - Technology advancements in measuring equipment 
have made it possible to easily obtain a wealth of information 
about events on the power system. Coincidentally, it is 
possible to easily obtain inaccurate information or to misapply 
it. To solve problems efficiently and accurately this information 
must be obtained and used wisely. This paper discuses and 
illustrates the importance of knowing what to expect when 
making power system harmonic and transient measurements. 
Since these types of measurements are often associated with 
problem solving, it is important to combine the measurements 
with other information and analysis to obtain the maximum 
benefit. This includes obtaining as much historical 
documentation of the events of concern and the system as 
possible. In addition, it is essential to know what to expect 
when making the measurements and, then, to understand the 
measurements once they are made. Simulations coupled with 
the measurements can add a high degree of confidence to the 
analysis of the problem at hand. Case histories are given to 
illustrate the benefit and the importance of knowing what to 
expect when making power system harmonic and transient 
measurements. 

1. INTRODUCTION

Knowing what to expect is important both for making field 
measurements and simulations. It is especially beneficial 
when the measurements and simulations can be tied together 
such that one verifies the other. A number of examples are 
given in this paper where this has been done. 

Power system electrical measurements are usually made for 
one of the following reasons: 

1. There has been a problem which is often associated with
equipment failure or equipment misoperation.

2. It is planned to make changes to the system, and
documentation of the existing conditions is desired
before the changes are made.

3. Documentation of existing system conditions is made as
a part of general maintenance and planning.

The most common reason for making power system 
measurements is generally to investigate a problem 
associated with equipment failure or misoperation. The failure 
or misoperation of electrical equipment can have a significant 
effect on production and the revenues generated by a given 
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facility. When the same or similar problem appears to be 
reoccurring periodically, it may be a system problem rather 
than one associated with a particular piece of equipment. 
Sometimes a more in-depth analysis indicates that there are 
repetitive problems with other equipment as well. Repetitive 
problems could include any number of different events, but 
some of those are: scr failures, spurious fuse blowings, 
unexplained circuit breaker trips, transformer overheating 
when the load does not appear to be excessive, motor 
overheating, motor contactors dropping out, misoperation of 
electronic equipment, and equipment failures. 

System conditions that may cause some of the above 
problems are: momentary low voltage, excessive voltage or 
current distortion, capacitor bank switching, switching of other 
equipment, lightning surges, misoperating switches or circuit 
breakers, and inadequate grounding. 

In trying to solve a failure or misoperation problem, 
documentation is very important. The key parts of the 
documentation are (1) the details of the problem and (2) the 
details of the system. 

2. EVENT DOCUMENTATION

When a problem occurs, there is usually a lot of information 
available. The key is to document that data and combine it 
with experience and analytical capabilities to solve the 
problem. The following guidelines can help to expedite this 
process: 

1. The person who has been most directly involved in the 
problems knows a lot of information, but he or she may 
not always realize the importance of some of those facts.
It is important to get as many details as are available.

2. Write down as much information as possible about a
problem soon after it occurs. As time passes, the facts
tend to change. Include such information as time of day,
date, weather, and any other event which happened
simultaneously, such as the opening or closing of a
certain switching device. When events occur in fractions
of a second, it is not necessarily obvious what occurred
first.

3. In piecing together the facts, what overcurrent devices
operated or didn't operate can be very important. That
should be noted at the time of the event.

4. If an experienced person is to be brought in to help in
solving the problem, it is best to do that as soon after a
problem has occurred as possible. If equipment damage
has occurred, it is desirable for that person to inspect the






















